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CONNECTOR

BACKGROUND OF THE INVENTION

1. Field of the Invention

This invention relates to a connector, and more particu-
larly to a connector for a plate-like connection object, such
as a SIM card.

2. Description of the Related Art

Conventionally, as shown in FIGS. 42 to 44, there has
been proposed a connector for a card, which comprises a
housing main body 902 and a card holder 903 (see Japanese
Laid-Open Patent Publication (Kokai) No. H08-321353,
FIGS. 3, 5, and 6, Paragraphs 0013 to 0016, 0018, 0020 to
0022).

As shown in FIG. 42, a plurality of connection terminals
905 are mounted on a flat surface 904 of the housing main
body 902 made of synthetic resin. The housing main body
902 is mounted on a printed circuit board (not shown). A
contact portion 906 of each connection terminal 905 pro-
trudes from the flat surface 904 (see FIG. 43). A tail 907 (see
FIG. 42) of each connection terminal 905 is soldered to a
connection pad (not shown) of the printed circuit board.

As shown in FIG. 42, the flat surface 904 is formed with
groove walls 910 at respective opposite sides thereof in a
direction D1 of arranging the connection terminals 905. The
two groove walls 910 are each formed with a groove 909,
and the grooves 909 are opposed to each other in the
arranging direction D1. One of the groove walls 910 is
formed with a cutout 911A, and the other of the groove walls
910 is formed with a cutout 911B.

As shown in FI1G. 44, the card holder 903 has a substan-
tially square shape, as viewed from directly above. A card
accommodating portion 918 is formed on a reverse surface
917 of the card holder 903.

One of the four sides of the card holder 903 is provided
with a holding portion 923, and the other three sides of the
same are provided with edge portions 925A, 925B, and
925C, respectively. An engagement protrusion 927A which
protrudes outward is formed on the edge portion 925A, and
an engagement protrusion 927B which protrudes outward is
formed on the edge portion 925B. A card presser 922 formed
by a pair of cantilever beams 921 which protrude into the
card accommodating portion 918 is provided on the edge
portion 925B. The card presser 922 urges a card (not shown)
against the edge portion 925A, and hence the card is
prevented from being removed even when the card accom-
modating portion 918 is directed downward.

To mount the card holder 903 on the housing main body
902, first, the reverse surface 917 of the card holder 903 is
caused to face toward the flat surface 904 of the housing
main body 902, the engagement protrusion 927A of the edge
portion 925A is aligned with the cutout 911B of the groove
wall 910, the engagement protrusion 927B of the edge
portion 925B is aligned with the cutout 911 A of the groove
wall 910, and then the card holder 903 is dropped such that
the reverse surface 917 of the card holder 903 is brought into
contact with the flat surface 904 of the housing main body
902. Next, the card holder 903 is slightly slid in a direction
indicated by an arrow 930. As a result, circuit contacts of the
card are brought into contact with the contact portions 906
of the housing main body 902, whereby the card and the
printed circuit board are electrically connected to each other.

Besides the above-described tray connector for a card,
there is also a known connector for a card, not shown. This
connector includes a tray card holder and a connector main
body having a card holder-accommodating portion for
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2

accommodating the card holder, and is configured to have a
structure for having a card inserted into the card holder-
accommodating portion, from a holder slot located at a front
side of the connector main body toward a rear side of the
connector main body.

In recent years, the connector of this type has also been
provided with a so-called multi-core structure and been
reduced in size, and contact portions of contacts thereof have
been provided at locations closer to the holder slot of the
connector main body of the connector.

Therefore, when a tray card holder with no card held
therein is inserted from the holder slot of the connector main
body into the card holder-accommodating portion while
swinging the card holder from side to side, any of the contact
portions of the contacts, protruding into the card holder-
accommodating portion, may be plastically deformed and
damaged by a front side portion of the tray card holder.

Further, also when the tray card holder with no card held
therein is extracted from the card holder-accommodating
portion, any of the contact portions of contacts, protruding
into the card holder-accommodating portion, may be plas-
tically deformed and damaged by the front side portion of
the tray card holder.

SUMMARY OF THE INVENTION

The present invention has been made in view of these
circumstances, and an object thereof is to reduce, when a
frame portion of a holder is inserted into or extracted from
a holder accommodating portion of a connector main body,
damage of contact portions of contacts, caused by the frame
portion.

To attain the above object, the present invention provides
a connector that electrically connects between a plate-like
connection object and another connection object, compris-
ing a holder that includes a frame portion forming a plate-
like connection object-accommodating portion for accom-
modating the plate-like connection object, and a connector
main body that is mounted on the other connection object,
and includes a holder accommodating portion for accom-
modating the holder, wherein the connector main body
includes a housing and contacts that are held in the housing,
wherein each of the contacts includes a connection portion
that is connected to the other connection object, and a
contact portion that protrudes into the holder accommodat-
ing portion, and is brought into contact with the plate-like
connection object accommodated in the plate-like connec-
tion object-accommodating portion when the holder is
accommodated in the holder accommodating portion, and
wherein the frame portion is provided with deformation
suppressing portions for suppressing deformation of the
contact portion, caused when the holder is inserted into or
extracted from the holder accommodating portion.

Preferably, the deformation suppressing portions are pro-
vided on a front side of the frame portion in a holder
inserting direction in which the holder is inserted into the
holder accommodating portion.

Preferably, the deformation suppressing portions are pro-
vided on a front side and a rear side of the frame portion in
a holder inserting direction in which the holder is inserted
into the holder accommodating portion.

Preferably, the deformation suppressing portions are pro-
vided on a front surface and a reverse surface of the frame
portion.

Preferably, the deformation suppressing portions are
inclined portions that are inclined in a front-rear direction or
a left-right direction of the frame portion as viewed in a
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holder inserting direction in which the frame portion is
inserted into the holder accommodating portion.

Preferably, wherein the deformation suppressing portions
are inclined portions that are inclined in a front-rear direc-
tion or a left-right direction of the frame portion, and
grooves which are semi-circular in cross-section and extend
in the front-rear direction, as viewed in a holder inserting
direction in which the frame portion is inserted into the
holder accommodating portion.

Preferably, wherein the holder includes a spring portion
that supports the plate-like connection object by urging the
plate-like connection object accommodated in the plate-like
connection object-accommodating portion against an inner
peripheral surface of the frame portion.

More preferably, the spring portion is plate-shaped, and is
provided with a spring portion-side inclined portion at a
location close to a free end thereof, for guiding the plate-like
connection object out of the plate-like connection object-
accommodating portion when the plate-like connection
object is obliquely accommodated into the plate-like con-
nection object-accommodating portion.

Preferably, the holder includes a supporting portion that is
provided on the frame portion, for supporting a peripheral
portion of the plate-like connection object accommodated in
the plate-like connection object-accommodating portion.

Preferably, the holder includes a bottom portion that is
provided on the frame portion, and is opposed to the
plate-like connection object accommodated in the plate-like
connection object-accommodating portion.

Preferably, the holder includes an operation portion that is
provided on a rear side of the frame portion in a holder
inserting direction in which the frame portion is inserted into
the holder accommodating portion, for inserting and extract-
ing the frame portion into and out of the holder accommo-
dating portion, and a recess for hooking a jig for extracting
the frame portion out of the holder accommodating portion
is formed in the vicinity of the operation portion.

According to the present invention, it is possible to
reduce, when the frame portion of the holder is inserted into
or extracted from the holder accommodating portion of the
connector main body, damage of the contact portion of the
contact, caused by the frame portion.

The above and other objects, features and advantages of
the present invention will become more apparent from the
following detailed description taken in conjunction with the
accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a perspective view of a connector according to
a first embodiment of the present invention, as viewed
obliquely from above, in a state before a card holder is
inserted into a holder accommodating portion of a connector
main body;

FIG. 2 is a perspective view of the connector shown in
FIG. 1, as viewed obliquely from below, in the state before
the card holder is inserted into the holder accommodating
portion of the connector main body;

FIG. 3 is a perspective view of the connector shown in
FIG. 1, as viewed obliquely from above, in a state after the
card holder has been inserted into the holder accommodating
portion of the connector main body;

FIG. 4 is a perspective view of the connector shown in
FIG. 1, as viewed obliquely from below, in the state after the
card holder has been inserted into the holder accommodating
portion of the connector main body;
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FIG. 5 is a perspective view of the connector shown in
FIG. 1, as viewed from directly below, in the state before the
card holder is inserted into the holder accommodating
portion of the connector main body;

FIG. 6 is a view of a front surface of the card holder of
the connector shown in FIG. 1;

FIG. 7 is a perspective view of a reverse surface side of
the card holder of the connector shown in FIG. 1;

FIG. 8 is a perspective view of the reverse surface side of
the card holder of the connector shown in FIG. 1, as viewed
from an angle different from FIG. 7;

FIG. 9 is a perspective view of a front surface side of the
card holder of the connector shown in FIG. 1;

FIG. 10 is a view of a front side portion of the reverse
surface of the card holder of the connector shown in FIG. 1;

FIG. 11 is a perspective view of the front side portion of
the card holder shown in FIG. 10;

FIG. 12 is a perspective view of a contact part of the
connector shown in FIG. 1 with a shell removed from the
connector main body;

FIG. 13 is a view showing a state in which the card holder
is being inserted into the holder accommodating portion of
the connector main body shown in FIG. 1 while swinging
the card holder from side to side;

FIG. 14 is a view showing a relationship between an
operation portion of the card holder inserted into the holder
accommodating portion of the connector main body shown
in FIG. 1 and an insertion slot of a casing in which the
connector main body is accommodated;

FIG. 15 is a view useful in explaining an operation for
extracting the card holder from the connector main body by
hooking a pin-shaped tool on an end portion of the operation
portion of the card holder;

FIG. 16 is a view showing a state in which a card is
correctly inserted into a card accommodating portion of the
card holder;

FIG. 17 is a view showing the state in which the card is
correctly inserted into the card accommodating portion of
the card holder, as viewed from the front;

FIG. 18 is a perspective view of a reverse surface of a card
holder as a variation of the card holder of the connector
shown in FIG. 1;

FIG. 19 is a cross-sectional perspective view of a rear-side
portion of the card holder shown in FIG. 18;

FIG. 20 is a conceptual view of a state in which an edge
portion of the card is brought into contact with a spring
portion-side inclined portion of the card holder shown in
FIG. 18;

FIG. 21 is a conceptual view showing a state in which the
edge portion of the card is pushed upward by the spring
portion-side inclined portion of the card holder shown in
FIG. 18;

FIG. 22 is a view showing a state in which the card is
obliquely accommodated in the card accommodating por-
tion of the card holder shown in FIG. 18;

FIG. 23 is a view showing the state in which the card is
obliquely accommodated in the card accommodating por-
tion of the card holder shown in FI1G. 18, as viewed from the
front;

FIG. 24 is a view of a reverse surface of a card holder of
a connector according to a second embodiment of the
present invention;

FIG. 25 is a view showing a state in which a card is
accommodated in a card accommodating portion of the card
holder shown in FIG. 24;
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FIG. 26 is a plan view of a card of a different type from
the card accommodated in the card accommodating portion
of the card holder shown in FIG. 24;

FIG. 27 is a view of a reverse surface of a card holder of
a connector according to a third embodiment of the present
invention;

FIG. 28 is a view of a front surface of the card holder
shown in FIG. 27,

FIG. 29 is a side view of the card holder shown in FIG.
27,

FIG. 30 is a cross-sectional view taken along A-A in FIG.
27,

FIG. 31 is a cross-sectional view taken along B-B in FIG.
27,

FIG. 32 is a view showing a state in which a card is
accommodated in a card accommodating portion of the card
holder shown in FIG. 27,

FIG. 33 is a perspective view of a reverse surface of a card
holder of a connector according to a fourth embodiment of
the present invention;

FIG. 34 is a view of a reverse surface of the card holder
shown in FIG. 33;

FIG. 35 is a cross-sectional view taken along C-C in FIG.
34,

FIG. 36 is a cross-sectional view taken along D-D in FIG.
34,

FIG. 37 is a cross-sectional view taken along E-E in FIG.
34,

FIG. 38 is a perspective view of a front surface side of the
card holder shown in FIG. 33;

FIG. 39 is a view of the front surface of the card holder
shown in FIG. 33;

FIG. 40 is a cross-sectional view taken along F-F in FIG.
39,

FIG. 41 is a view showing a state in which a card is
accommodated in the card holder shown in FIG. 33;

FIG. 42 is a plan view of a housing main body of a
conventional connector for a card;

FIG. 43 is a right side view of the housing main body
shown in FIG. 42; and

FIG. 44 is a view of a card holder of the conventional
connector for a card.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENT

The present invention will now be described in detail with
reference to the drawings showing preferred embodiments
thereof.

As shown in FIGS. 1 to 5, a connector 1 according to a
first embodiment of the present invention comprises a con-
nector main body 3 and a card holder (holder) 5 which is
connected to the connector main body 3 in a state holding a
card (plate-like connection object) 20.

The connector main body 3 is, as shown in FIG. 14,
mounted on a printed circuit board (the other connection
object) 22 fixed in a casing 21. FIG. 14 partially shows the
casing 21 and the printed circuit board 22 for convenience
of explanation of the embodiments of the present invention.
The connector 1 electrically connects between the card 20
(see FIG. 2) held by the card holder 5 and the printed circuit
board 22 (see FIG. 14). The card 20 includes a memory card,
such as a SD (Secure Digital) card and a SIM (Subscriber
Identity Module) card (type with no IC chip), an IC (inte-
grated circuit) card, and so forth.

As shown in FIGS. 1 to 5, the connector main body 3
comprises a housing 2 made of resin, a shell 32 made of
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metal, which covers the housing 2, a holder accommodating
portion 33 for accommodating the card holder 5, contacts 6
held in the housing 2, and an ejection mechanism 34 for
ejecting the card holder 5 from the casing 21 (see FIG. 14)
to the outside. In the present embodiment, as the ejection
mechanism 34, a well-known ejection mechanism of a
so-called push-in/push-out type is used, and hence detailed
description thereof is omitted.

The holder accommodating portion 33 (see FIGS. 1 and
2) of the connector main body 3 is a space surrounded by the
housing 2 and the shell 32, where a frame portion 51 of the
card holder 5 is accommodated.

Each contact 6 includes, as shown in FIGS. 5 and 12, a
contact portion 6A which is brought into contact with an
electrode 20A of the card 20, and a connection portion 6B
which is connected to a pad (not shown) of the printed
circuit board 22 (see FIG. 14). The contact portion 6A
protrudes into the holder accommodating portion 33 (see
FIG. 12). The connection portion 6B is exposed from a
lower surface 32A of the connector main body 3 to the
outside such that the connection portion 6B can be soldered
to the pad of the printed circuit board 22 (see FIGS. 2, 4, and
5). The housing 2 is formed with escape holes 2B for
allowing the contact portions 6A to escape therein when the
frame portion 51 is accommodated in the holder accommo-
dating portion 33.

As shown in FIGS. 6 to 11, the card holder 5 comprises
the frame portion 51 having a card accommodating portion
(plate-like connection object-accommodating portion) 51A
for accommodating the card 20, a bottom portion 53 which
is opposed to the card 20 accommodated in the card accom-
modating portion 51A, an operation portion 52 which is
linked to a rear end of the frame portion 51 in a holder
inserting direction 1D, and a spring portion 54 which urges
the card 20 accommodated in the card accommodating
portion 51A against an inner peripheral surface of the frame
portion 51. The frame portion 51, the bottom portion 53, the
operation portion 52, and the spring portion 54 are integrally
formed of synthetic resin.

As shown in FIGS. 5 to 8, the frame portion 51 is a
substantially rectangular frame. A front surface H (surface
from which the card accommodating portion 51A cannot be
viewed) of the frame portion 51 is formed with the bottom
portion 53, and hence the card holder 5 has a tray structure.

The frame portion 51 includes a front portion 51F, a side
portion 51SR, a side portion 51SL, and a rear portion 51R.

The spring portion 54 is provided at the side portion 51SL,
of the frame portion 51. The spring portion 54 is a spring
having a long and narrow plate shape extending in the holder
inserting direction ID. The spring portion 54 is accommo-
dated in a spring accommodating chamber 56 formed in the
side portion 51SL of the frame portion 51 in an elastically
deformable manner. A free end of the spring portion 54 is
slightly inserted into the card accommodating portion 51A
(see FIG. 5).

The operation portion 52 is a portion which is pushed with
a finger when the frame portion 51 is inserted into the holder
accommodating portion 33, or is pinched with fingers when
the frame portion 51 is drawn out of the holder accommo-
dating portion 33.

An frame portion-side end of the frame portion 51 in the
vicinity of a central portion of the operation portion 52 is
formed with a recess S2A. When it is difficult to extract the
frame portion 51 from the holder accommodating portion 33
in a manner pinching the operation portion 52 with fingers,
as shown in FIG. 15, the card holder 5 can be extracted by
inserting a front end portion of a pin-shaped tool 10 in the
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recess 52A, and hooking the tool 10 on an end portion of the
operation portion 52. Note that a portion on which the front
end of the pin-shaped tool 10 is hooked may be provided on
the frame portion 51. Further, if the frame portion 51 has
enough room for length in a front-rear direction FB of the
frame portion 51 (hereinafter referred to as the front-rear
direction FB) and the operation portion 52 can be increased
in thickness in the front-rear direction FB, the recess 52A
may be formed in the operation portion 52.

As shown in FIGS. 7 to 10, the front portion 51F of the
frame portion 51 is provided with inclined portions (defor-
mation suppressing portions) S1, S2, and S3. The inclined
portions S1, S2; and S3 are inclined in the front-rear
direction FB, respectively. Card receiving portions 55 for
receiving a peripheral portion of the card 20 accommodated
in the card accommodating portion 51A are formed between
the inclined portions S1 and S2, and between the inclined
portions S2 and S3, respectively. Inclined portions (defor-
mation suppressing portion) S4 and S5 are formed on the
card receiving portions 55, respectively. The inclined por-
tions S4 and S5 are inclined in a left-right direction LR of
the frame portion 51 (hereinafter referred to as the left-right
direction LR).

A front side of the side portion 51SL of the frame portion
51 is formed with an inclined portion (deformation sup-
pressing portion) S6. The inclined portion Sé is inclined in
the left-right direction LR.

A front side of the side portion 51SR of the frame portion
51 is formed with an inclined portion (deformation sup-
pressing portion) S7. The inclined portion S7 is inclined in
the left-right direction LR.

Note that in the present embodiment, an area Al (see FIG.
8) in which the front portion 51F of the frame portion 51, the
front side of the side portion 51SL,, and the front side of the
side portion 51SR are located corresponds to the front side
of the frame portion 51.

To connect the card 20 to the connector 1 using the card
holder 5, first, as shown in FIGS. 7 and 8, the card holder 5
is turned over (state shown in FIGS. 7 and 8), and the card
20 is accommodated in the card accommodating portion
51A. At this time, the free end of the spring portion 54 is
moved in a direction away from the card accommodating
portion 51A by pushing the same by the card 20 or the like,
whereby the card 20 is accommodated in the card accom-
modating portion 51A (state shown in FIGS. 16 and 17).
Then, the card 20 on the bottom portion 53 is urged against
the inner peripheral surface of the side portion 51SR of the
frame portion 51 by the returning force of the spring portion
54. As a result, the card 20 is held in the card accommo-
dating portion 51A, and hence even when the card holder 5
is turned over (state shown in FIGS. 6 and 9), the card 20 is
not removed from the card accommodating portion 51A.

Next, the front surface H of the card holder 5 is turned
upward by pinching the operation portion 52 with fingers
(state shown in FIGS. 6 and 9), and as shown in FIG. 1, the
frame portion 51 of the card holder 5 is inserted into the
holder accommodating portion 33 of the connector main
body 3. When the frame portion 51 is inserted in the holder
accommodating portion 33 (see FIG. 4), the contact portions
6A of the contacts 6 which protrude in the holder accom-
modating portion 33 are pushed and elastically deformed by
the front portion 51F of the frame portion 51, and are pushed
toward the escape holes 2B of the housing 2. The arrange-
ment may be such that the contact portions 6A or the front
portions of the contacts 6 are pushed into the escape holes
2B at this time. Alter, the front portions of the contacts 6 may
be located in the escape holes 2B in their initial state.

10

15

20

25

30

35

40

45

50

55

60

65

8

When the frame portion 51 has been inserted into the
holder accommodating portion 33 by more than a predeter-
mined amount, the frame portion 51 is locked by a lock
section (not shown) of the ejection mechanism 34, and is
held in the holder accommodating portion 33, whereby
insertion of the card holder 5 is completed. At this time, the
contact portions 6A of the contacts 6 are urged against the
electrode 20A of the card 20 by the returning force of the
contact portions 6 A of the contacts 6. As a result, the card 20
and the printed circuit board 22 are electrically connected to
each other.

To eject the card holder 5 from the holder accommodating
portion 33 of the connector main body 3, it is only necessary
to push the operation portion 52 of the card holder 5 in the
card inserting direction ID. When the operation portion 52 is
pushed, an ejecting function of the ejection mechanism 34
operates, whereby most part of the card holder 5 is ejected
from the connector main body 3, and hence only by pinching
the operation portion 52 with fingers and drawing the card
holder 5, the whole card holder 5 can be drawn out of the
holder accommodating portion 33.

If the card holder 5 cannot be ejected due to some cause,
by inserting the front end of the pin-shaped tool 10 inserted
through an insertion slot 21A of the casing 21 into the recess
52A, hooking the same on the end portion of the operation
portion 52, and then pulling the operation portion 52, it is
possible to draw the card holder 5 out of the holder accom-
modating portion 33.

Further, in a case where the card holder 5 having no card
20 accommodated in the card accommodating portion 51A
is ejected from the holder accommodating portion 33 of the
connector main body 3, although the contact portions 6A of
the contacts 6 are in the card accommodating portion 51A,
when the card holder 5 moves in an ejecting direction
(direction opposite from the card inserting direction ID), the
contact portions 6A of the contacts 6 enter the inclined
portions S1, S2, and S3 of the frame portion 51, and
smoothly slide on respective slopes of the inclined portions
S1, S2, and 83 to be pushed toward the escape holes 2B,
which makes it possible to extract the card holder 5 from the
holder accommodating portion 33 without damaging (plas-
tically deforming) the contact portions 6A of the contacts 6.

Further, as shown in FIG. 13, in case the card holder 5
having no card 20 accommodated in the card accommodat-
ing portion 51A or the card holder 5 having the card 20
accommodated in the card accommodating portion 51A is
inserted into the holder accommodating portion 33 of the
connector main body 3 while swinging the card holder 5
from side to side (see reference numeral 57 in FIG. 13), the
contact portions 6A of the contacts 6 enter the inclined
portions S4, S5, S6, and S7 of the frame portion 51, and slide
on respective slopes of the inclined portions 84, S5, S6, and
S7 to be pushed toward the escape holes 2B, and hence the
contact portions 6A are prevented from being deformed. As
a result, it is possible to insert the card holder 5 into the
holder accommodating portion 33 without damaging the
contact portions 6A of the contacts 6.

According to the present embodiment, when the frame
portion 51 of the card holder 5 is inserted into or extracted
from the holder accommodating portion 33 of the connector
main body 3, it is possible to reduce damage of the contact
portions 6A of the contacts 6 caused by the frame portion 51.

Further, since the card 20 can be held in the card accom-
modating portion 51 A using the returning force of the spring
portion 54, even when the card holder 5 is turned over, the
card 20 is prevented from dropping from the card accom-
modating portion S1A.
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Further, when the contact force between the card holder 5
in the holder accommodating portion 33 and the connector
main body 3 is larger than a holder ejecting force of the
ejection mechanism 34 due to some cause, whereby the card
holder 5 cannot be ejected from the holder accommodating
portion 33, by inserting the front end of the pin-shaped tool
10 inserted through the insertion slot 21A of the casing 21
in the recess 52A, hooking the same on the end portion of
the operation portion 52, and then pulling the operation
portion 52, it is possible to draw the card holder 5 out of the
holder accommodating portion 33.

Next, a description will be given of a variation of the
connector 1 according to the first embodiment of the present
invention with reference to FIGS. 18 to 23.

The same components as those of the connector according
to the first embodiment are denoted by the same reference
numerals, and detailed description thereof is omitted, while
only main components different from those of the first
embodiment will be described hereafter.

A card holder 105 of the variation, as shown in FIGS. 18
and 19, is formed with a spring portion-side inclined portion
54B at a location close to the free end of the spring portion
54.

The spring portion-side inclined portion 54B is located
adjacent to a contact portion 54A which is located at a free
end side of the spring portion 54, and is brought into contact
with an outer peripheral surface of the card 20.

The spring portion-side inclined portion 54B has a func-
tion for guiding the card 20 out of the card accommodating
portion 51 A when the card 20 is obliquely accommodated in
the card accommodating portion 51A (i.e. when the card 20
is not accommodated to a proper position within the card
accommodating portion 51A), and a function for converting
a force of the card 20 that pushes the spring portion 54
downward when the card 20 is accommodated into the card
accommodating portion 51A to a force that pushes the
contact portion 54A of the spring portion 54 in a direction
away from the card accommodating portion 51A to thereby
elastically deform the spring portion 54.

In the connector 1 of the first embodiment and the card
holder 105 of the above-described variation, as shown in
FIGS. 22, and 23, if the card 20 is accommodated in the card
accommodating portion 51A without setting a positioning
portion 20C of the card 20 on a side of a card positioning
portion 51C of the frame portion 51, i.e. if the card 20 is
erroneously accommodated in the card accommodating por-
tion 51A in a turned over position (causing the electrode 20A
of the card 20 to face toward the bottom side) or upside
down, the card 20 is sometimes obliquely positioned in the
card accommodating portion 51A. Alternatively, also in a
case where although the card 20 has been accommodated in
the card accommodating portion 51A by properly position-
ing the card 20 (setting the positioning portion 20C on the
same side as the card positioning portion 51C) when accom-
modating the card 20, the card 20 has been incompletely
accommodated without completely pushing the card 20 into
the card accommodating portion 51A, the card 20 is some-
times obliquely positioned in the card accommodating por-
tion 51A. At this time, one end of the card 20 in the left-right
direction LR is lifted up, but it is difficult to visually
determine whether or not the card 20 is lifted up.

In the card holder 105 of this variation, when the card 20
is obliquely accommodated in the card accommodating
portion 51A, i.e. when the card 20 is not properly accom-
modated (see FIGS. 16 and 17), an edge of one end of the
card 20 is located at the spring portion-side inclined portion
54B (see FIG. 20), and hence the returning force of the
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spring portion 54 acts on the card 20, whereby the card 20
is guided out of the card accommodating portion 51A (in a
direction indicated by an arrow A3 in FIG. 21) (see FIG. 21).
As aresult, the one end of the card 20 is apparently lifted up,
which makes it easy for a user to visually determine whether
or not the card 20 is correctly accommodated in the card
accommodating portion S1A. Further, in this variation, when
the card 20 is accommodated in the card accommodating
portion 51A by setting the positioning portion 20C of the
card 20 on the same side as the card positioning portion 51C
of the frame portion 51, i.e. by performing proper position-
ing, only by pushing the card 20 toward the bottom portion,
the spring portion 54 is elastically deformed by action of the
spring portion-side inclined portion 54B, whereby it is
possible to correctly accommodate the card 20 in the card
accommodating portion 51A.

Next, a description will be given of a connector according
to a second embodiment of the present invention with
reference to FIGS. 24 and 26.

The same components as those of the connector according
to the first embodiment are denoted by the same reference
numerals, and detailed description thereof is omitted, while
only main components different from those of the first
embodiment will be described hereafter. Further, the con-
nector main body is the same as that of the first embodiment,
and hence description thereof is omitted.

Although in the card holder 5 of the first embodiment, the
inclined portions S1 to S7 are formed only on the front side
of the frame portion 51, in a card holder 205 of the second
embodiment, as shown in FIG. 24, the inclined portions S1
to S7 are also formed on the rear side of the frame portion
51.

Further, the operation portion 52 is not provided on the
rear portion 51R of the frame portion 51.

A card 23 shown in FIG. 26 is the same outer shape in
plan as that of the card 20 accommodated in the card
accommodating portion 51A of the card holder 205, but is
larger in size than the card 20. The card holder 205 has
substantially the same outer shape in plan and size as those
of the card 23, and is slightly larger in thickness than the
card 23.

It is possible to directly insert the card 23 into the holder
accommodating portion 33 of the connector main body 3,
and it is also possible to insert the card 20 which is different
in type from the card 23 using the card holder 205.

Note that in the present embodiment, an area A2 (see FIG.
24) in which the rear portion 51R, the rear side of the side
portion 51SR, and the rear side of the side portion 51SL of
the frame portion 51 are located corresponds to the rear side
of the frame portion 51.

According to the second embodiment, even when the card
holder 205 is erroneously inserted in a reversed direction, it
is possible to reduce damage of the contact portions 6A of
the contacts 6 similarly to a case where the card holder 205
is correctly inserted (a case where the card holder 205 is
inserted from the front side of the card holder 205).

Next, a description will be given of a connector according
to a third embodiment of the present invention with refer-
ence to FIGS. 27 to 32.

The same components as those of the connector according
to the first embodiment are denoted by the same reference
numerals, and detailed description thereof is omitted, while
only main components different from those of the first
embodiment will be described hereafter. Further, the con-
nector main body is the same as that of the first embodiment,
and hence description thereof is omitted.
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As shown in FIGS. 27 to 29, the spring portion 54 of the
card holder 5 (see FIG. 8) of the first embodiment is not
employed for a card holder 305 of the third embodiment. In
the card holder 305, the card 20 accommodated in the card
accommodating portion 51A is supported by a protruding
portion 3511 (see FIGS. 31 and 32) provided on a rear
portion 351R of a frame portion 351 in a manner protruding
in the card inserting direction ID and the bottom portion 53
which is opposed to the protruding portion 3511 in a holder
thickness direction UD (see FIG. 31).

Further, in the card holder 305 of the third embodiment,
as shown in FIGS. 27, 30, and 32, the inclined portions S1
to S7 are formed only on the front side of the frame portion
51.

According to the third embodiment, it is possible to obtain
the same advantageous effects as provided by the first
embodiment.

Next, a description will be given of a connector according
to a fourth embodiment of the present invention with refer-
ence to FIGS. 33 to 41.

The same components as those of the connector according
to the first embodiment are denoted by the same reference
numerals, and detailed description thereof is omitted, while
only main components different from those of the first
embodiment will be described hereafter. Further, the con-
nector main body is the same as that of the first embodiment,
and hence description thereof is omitted.

As shown in FIGS. 33 to 37, the bottom portion 53 is not
employed for a card holder 405 of the fourth embodiment.
Therefore, the card holder 405 of the fourth embodiment is
not a tray card holder as described in the above embodi-
ments. As shown in FIG. 39, the card holder 405 is provided
with supporting portions 453 on a frame portion 451, for
supporting the peripheral portion of the card 20. The sup-
porting portions 453 are protruding pieces which protrude
from a side portion 451SL, a rear portion 451R, and a side
portion 451SR of the frame portion 451 into the card
accommodating portion 51A, respectively. The supporting
portions 453 are continuous with each other, extending
along from the side portion 451SR via the rear portion 451R
to the side portion 451SL of the frame portion 451. Note that
the rear portion 451R of the frame portion 451 is provided
with an operation portion 452.

As can be understood from FIG. 39 and FIG. 41, the
supporting portions 453 support the peripheral portion of the
card 20.

Further, the front surface H and the reverse surface B of
the frame portion 451 are both provided with deformation
suppressing portions.

First, the deformation suppressing portions on the reverse
surface B of the frame portion 451 will be described. A front
portion 451F of the frame portion 451 is formed with
grooves (deformation suppressing portion) S41, S42, and
S43. The grooves 841, S42, and 543 are grooves substan-
tially semi-circular in cross-section which extend in the
front-rear direction FB (see FIGS. 33, 37, and 40). The card
receiving portions 55 which receive the peripheral portion of
the card 20 accommodated in the card accommodating
portion 51A are formed between the grooves S41 and S42,
and between the grooves S42 and S43, respectively. Each
card receiving portion 55 is formed with an inclined portion
(deformation suppressing portion) S45. The inclined portion
S45 is inclined in the front-rear direction FB. The grooves
S41, S42, and S43 each function in the same manner as the
inclined portions S1, S2, S3, S4, and 85 of the first embodi-
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ment. The inclined portion S45 functions in the same
manner as the inclined portions S4 and S5 of the first
embodiment.

As shown in FIG. 34, the front side of the side portion
451SR of the frame portion 451 is formed with an inclined
portion (deformation suppressing portion) S47. The inclined
portion S47 is inclined in the left-right direction LR. The
front side of the side portion 451SL of the frame portion 451
is formed with an inclined portion (deformation suppressing
portion) S46. The inclined portion S46 is inclined in the
left-right direction LR. The inclined portions S46 and S47
function in the same manner as the inclined portions S6 and
S7 of the first embodiment.

Note that an area in which the front portion 451F, the front
side of the side portion 451SR, and the front side of the side
portion 451SL of the frame portion 451 are located corre-
sponds to the front side of the frame portion 451.

Next, the deformation suppressing portions on the front
surface H of the frame portion 451 will be described. The
front portion 451F of the frame portion 451 is formed with
an inclined portion (deformation suppressing portion) S48.
The inclined portion S48 is inclined in the front-rear direc-
tion FB (see FIGS. 35, 36, and 38).

The front side of the side portion 451SL of the frame
portion 451 is formed with an inclined portion (deformation
suppressing portion) S49. The inclined portion S49 is
inclined in the left-right direction LR. The front side of the
side portion 451SR of the frame portion 451 is formed with
an inclined portion (deformation suppressing portion) S50.
The inclined portion S50 is inclined in the left-right direc-
tion LR.

The inclined portion S48 functions in the same manner as
the inclined portions S1, S2, S3, S4, and S5 of the first
embodiment. The inclined portion S49 functions in the same
manner as the inclined portion S6 of the first embodiment.
The inclined portion S50 functions in the same manner as
the inclined portion S7 of the first embodiment.

According to the fourth embodiment, since the grooves
S41, S42, and S43, and the inclined portions S45, S46, and
S47 are provided on the reverse surface B of the frame
portion 451 as the deformation suppressing portions, and the
inclined portions S48, S49, and S50 are provided on the
front surface H of the frame portion 451 as the deformation
suppressing portions, even when the card holder 405 is
erroneously inserted upside down, it is possible to reduce
damage of the contact portions 6A of the contacts 6 similarly
to a case where the card holder 405 is correctly inserted (a
case where the card holder 405 is inserted with the reverse
surface B of the card holder 405 facing downward).

Although in the above-described embodiments, the
inclined portion S1, etc., and the groove S41, etc. are
employed as the deformation suppressing portions, the sup-
pressing portions may have any other shape than the inclined
portion S1 and the groove S41, etc., insofar as it is a shape
which suppresses deformation of the contact portions 6A of
the contacts 6. For example, a curved surface, such as a
recessed shape or a protruding shape, may be employed.

It is further understood by those skilled in the art that the
foregoing are the preferred embodiments of the present
invention, and that various changes and modification may be
made thereto without departing from the spirit and scope
thereof.
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What is claimed is:

1. A connector that electrically connects between a plate-
like connection object and another connection object, the
connector comprising:

a holder that includes a frame portion forming a plate-like
connection object-accommodating portion for accom-
modating the plate-like connection object; and

a connector main body that is mountable on the other
connection object, and that includes a holder accom-
modating portion for accommodating said holder,

wherein said connector main body further includes a
housing and plural contacts that are held in said hous-
ing,

wherein each of said plural contacts includes:

a connection portion that is connectable to the other
connection object; and

a contact portion that protrudes into said holder accom-
modating portion, and that is adapted to be brought
into contact with the plate-like connection object
accommodated in said plate-like connection object-
accommodating portion when said holder is accom-
modated in said holder accommodating portion,

wherein said frame portion is provided with plural defor-

mation suppressing portions for suppressing deforma-

tion of said contact portions, caused when said holder

is inserted into or extracted from said holder accom-

modating portion, and

wherein said plural deformation suppressing portions
include inclined portions that are inclined in a front-
rear direction or in a left-right direction of said frame
portion, as viewed in a holder inserting direction in
which said frame portion is inserted into said holder
accommodating portion.

2. The connector according to claim 1, wherein said plural
deformation suppressing portions are provided on a front
side of said frame portion in the holder inserting direction in
which said holder is inserted into said holder accommodat-
ing portion.

3. The connector according to claim 1, wherein said plural
deformation suppressing portions are provided on both a
front side and a rear side of said frame portion in the holder
inserting direction in which said holder is inserted into said
holder accommodating portion.

4. The connector according to claim 1, wherein said plural
deformation suppressing portions are provided on both a
front surface and a reverse surface of said frame portion.

5. The connector according to claim 2, wherein said plural
deformation suppressing portions are provided on both a
front surface and a reverse surface of said frame portion.

6. The connector according to claim 1, wherein said plural
deformation suppressing portions include, in addition to said
inclined portions, grooves which are semi-circular in cross-
section and extend in the front-rear direction.

7. The connector according to claim 2, wherein said plural
deformation suppressing portions include, in addition to said
inclined portions, grooves which are semi-circular in cross-
section and extend in the front-rear direction.

8. The connector according to claim 1, wherein said
holder includes a spring portion that is adapted to support the
plate-like connection object by urging the plate-like con-
nection object accommodated in said plate-like connection
object-accommodating portion against an inner peripheral
surface of said frame portion.
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9. The connector according to claim 2, wherein said
holder includes a spring portion that is adapted to support the
plate-like connection object by urging the plate-like con-
nection object accommodated in said plate-like connection
object-accommodating portion against an inner peripheral
surface of said frame portion.

10. The connector according to claim 8, wherein said
spring portion is plate-shaped, and is provided with a spring
portion-side inclined portion at a location close to a free end
thereof, for guiding the plate-like connection object out of
said plate-like connection object-accommodating portion
when the plate-like connection object is obliquely accom-
modated into said plate-like connection object-accommo-
dating portion.

11. The connector according to claim 9, wherein said
spring portion is plate-shaped, and is provided with a spring
portion-side inclined portion at a location close to a free end
thereof, for guiding the plate-like connection object out of
said plate-like connection object-accommodating portion
when the plate-like connection object is obliquely accom-
modated into said plate-like connection object-accommo-
dating portion.

12. The connector according to claim 1, wherein said
holder includes a supporting portion that is provided on said
frame portion, for supporting a peripheral portion of the
plate-like connection object accommodated in said plate-
like connection object-accommodating portion.

13. The connector according to claim 2, wherein said
holder includes a supporting portion that is provided on said
frame portion, for supporting a peripheral portion of the
plate-like connection object accommodated in said plate-
like connection object-accommodating portion.

14. The connector according to claim 1, wherein said
holder includes a bottom portion that is provided on said
frame portion, and is adapted to oppose the plate-like
connection object accommodated in said plate-like connec-
tion object-accommodating portion.

15. The connector according to claim 2, wherein said
holder includes a bottom portion that is provided on said
frame portion, and is adapted to oppose the plate-like
connection object accommodated in said plate-like connec-
tion object-accommodating portion.

16. The connector according to claim 1, wherein said
holder includes an operation portion that is provided on a
rear side of said frame portion in the holder inserting
direction in which said frame portion is inserted into said
holder accommodating portion, for inserting and extracting
said frame portion into and out of said holder accommodat-
ing portion, and

wherein a recess for hooking a jig for extracting said

frame portion out of said holder accommodating por-
tion is formed in a vicinity of said operation portion.

17. The connector according to claim 2, wherein said
holder includes an operation portion that is provided on a
rear side of said frame portion in the holder inserting
direction in which said frame portion is inserted into said
holder accommodating portion, for inserting and extracting
said frame portion into and out of said holder accommodat-
ing portion, and

wherein a recess for hooking a jig for extracting said

frame portion out of said holder accommodating por-
tion is formed in a vicinity of said operation portion.

#* #* #* #* #*



